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(54)Title: PATTERN FORMING METHOD 
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(57) Abstract 

After an organic anti-reflective film (12) is deposited on an underlying film (1 1), a 
resist pattern (15) is formed on the organic anti-reflective film (12). Using the resist 
pattern (15) as a mask, the organic anti-rcflective film (12) is dry-etched, thus forming an 
anti-reflective film pattern. For dry etching of the organic anti-reflective film (12), an 
etching gas containing S components is used, such as a S0 2 /0 2 etching gas or a COS/0 2 
etching gas. 
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&£»IWiLIK 1 2 £JftfltUfc&. mi (b) i3^-r<fc-5fc, Wttl^JKM-B&iJBi 1 

1 



WO 98/32162 



PCT/JP97/04455 



2011;, |y|©l/y7 h^fcO&Sl/vX MKl 3?:timT^o 

Hi (c) \z^-?£o\z. 7^i/l4^^tl/yXMl 3l;*flT 

?z\tiz&K>* mi (d) \z*k-r£?\z. i/y^hii 3i;*^§i3ts^i£ 

'AiZ. mi (e) ^^-Tcke>{3. h/\°^-> 1 5 Sr^X? tLTti^ 

ElMffi±Wkl 2 tC^LT H^<X^^>y*tf &oT. tMSWKll 2tC 

tz\zx\ mm<D£o\zi%mmEiMM±m:i 2*m^z>rt*-yrtfciimz$> 
Kmn±Wki 2 iz^m^m^m^L^^t^or^m. mm^i^Mm±m 1 2<t>- 

mmmK9*m±mi 2\z^mmm&?££.is£^£^or$m\z-z>^xte. mmm 
&m®5±mi hmi 3 £mmzt)-#y&(Dttmx$>z>fz&. 

fcmffi±m 1 2 Sx^yfyy'tSfill^yX h/\°?-> 1 5 fc|W]P#^x v ^ > ^ 

^^s^-fi^ihM i 2 *x>y ^->^-rsim(c> m^m^Kmm±m 1 2^e>5S£T 

— -r ^ £7;i/rt*S(BT?**<£#*. 6*15. 

yif157.ii LT, HBr/O* ^(DtfX&tfN* /O2 ^O^X^M^^F *IT H 

fiifi-Cfcl. 1 9 9 6¥«**5 7SJS/B«ja^tBI»iS#tC*5^T, WIS 

<h> -*J£fliiJ ISP ftSt^CTUkKTifeS^'J ->'J =3 >JlitOjS*Rttfe^KB 

*£&S<!:$B^S*lT^<5 (NEC:ffi2R6, No. 2 p483. 7a-T-l) t&K, ffi 
SSW^Jhll 2CMtSX7f >^'^^i:bTCO/N 2 /O2 ^CDtfXSrJB 
V»*<h. V¥7 hm\Ztt-rz>M$littffa±-?Z>£:m£t£nX^2> (LGSemicon Je 
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on<B>. No. 2 p522. 8a-T-7) „ 

(c 1 2 /Oi zkoiJixzm^T Fymy^xf&nte^m&oimM) 

^f{^%m^^ifi> C 1 2 /O2 mo^X^ffli/^TW^^SMI^ihH 
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MM 2 2 BRtF^ 3 Oi^tS 2 2 C^|s]-R^±^^r B 1Pil^l5t-t^>nT*3 D , 
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2 3C*^KIH*^t^^iM^l:li:Sl 2 0° ^0^7i^)5 4. 2 4 
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2 BCtt^ 1 CD#J7J«1?K2 2 A fCtt^Tfcffi^ 1 2 0° jffe/urtfifSffi 

&m737)^*^$n. m 3 (DM^mm 2 2 ctc«^ 1 <d$j:£M2 2A^ti:^T^ 
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x^;f y^SCO^T, H4 (a) , (b) £#BB U^^ittWT*. 

J]&4 3 £i#fiT3o #«J S'U 3>J&4 3<DJi{CllMJ? 1 5 0 nm<DfM 
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fp(L [^1] td&^T, LEP (Lissajous Electron Plasma) te, fl 1 
3 OiB«««JE2 3 A, 2 3 3 C tlZ> 7 7 (DMm 

mn.tKDmi^.^ilkZSmtl^^L. RF ( Radio Frequency) fofli 4 <DMmWm.M 
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[§14 (b) ^^-Tck^tC, l^yXh/^->4 5?:TX^<hLTti^ 

n-tXtkm* [S3] ICMOTSS. ft. [S3] fc&^T. I CP (Indu 
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-1) o 

JLyr>#&&\t [^4] f'^f lOT^^T, [^4] <b#/^-§> «fc "5 
[S3] 



N 2 /Oi 


20/20 (seem) 


I CP/R F 


13. 56 (MH z ) 
3 0 0 / 7 0 (W) 




5 (mT o r r ) • 




1 0 CC) 



7 



WO 98/32162 



[&4 3 



PCT/JP97/04455 



1 

ARClyf 1/- h 


1 6 0 0 (A/m i n) 


*g — 1± 


-+- 9 n f 9/ 1 


^ ^5 ill 
N J <Z* 3i- w 


— 0 o 4 iim (oDen) 

— 0. 06/xm (dense) 




CO 







1 *S««fC«t OBS^KTetfe^ff J&ofctC15. (3 mm 2 ^tOlOO 



8 



WO 98/32162 



PCT/JP97/044S5 



tcffl*n^«n. *riRi-rsiai^±oraRs^o. 3 »m(DW\,*mmzt£-oT^z> 
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LT C 1 2 /O2 ^<7>X«;/^>^;tfX£ffl^T H7^X7f >mt, U-vX 
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:CT'. C l 2 #;UCO^T#X.£ <h> C l 2 ADy>^O^XT» 
ft, C l 2 /O2 S«)Xyf>mH. #U ->U =i >M<Dta*MC T^;i/7 
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/ \*-f 7 X m EE * 1m L ^ # K J; 0 fx & t> n S CI t. ifi <fc 0 * L ^ . 
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x v * > vm. a (Drnrn m -e & & <, 

1214 (a) Rtf (b) \t. '&teRtf*m8<D&ntimmzi&Z/'<l?->Mf8.j3 

& <d & it £ flr^eg kk&bj -r 3 if ® n t $> & o 

y#Xt;i<a £n&0 2 #X(7>fi<h, ope n )\$ — >g|SR£>*d en s e/^-> 

<z> & m Wi s <t <£> m & £ * -r m -v $> % . 

ope n/^->»r/d e n s e A°y- >g&CD^&^f})S t©III 

si2tt. *&w<d% 6 <D^js^*iJc^a/^^->^i«^ffitc*3^T, x^x 
inn -4.ftw<Df5 6<nnMMm\z&z>rt?->Bf$.j]miz&^T. x^x 
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0 1411 *?gBJ<7>3S 6 OHIiiCfSA^- >JK^t*ffitC*5^T, Ti&M 

Butt. *ftw<Dmi <DmmMm\z&z/i?—>i&j$.j3miz&\,*T. 

02OH *5£W<D%i 9 <D*M^^H^^>/1^ — >0/&;£&K:*5HT, **QH# 
7> h ^ — ><D¥W 0T* -5 o 

H2 2H *^ej<z>f& i 2 <Dm&Wim\z&&n9->wti&-J5mz.&tt% h*7< 

[ IS * H "T Z> ft #> 0) £ & <D M M 1 

ut. *mw<D&mmMm\z&%A?->Mj&j5miz^^TmwTz>w. *<d 
mmtLx, &nmMm\z&m-?z>rt*->w®.T.miz~D^-cm i (a) ~ (e 

Ell (a) fC^-Tck^tC, #>J^U3>IK<fc0fcSTtffi«il 1 <7)±»C, 
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MmfiWMiztez&o\z#mmfcMm±mi 2 ^itwufct, mi (t>) iz^-r 

3£t£*ST£o 

^H, HI (c) td^-Tck^t', 1 hll 3lC*tLT 
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^c^tcfcD. mi (a) k^tj^k. i/y^ hn 1 3 iz&v zmyt^zmz. 

gll (e) ^^-T«j;-5^> l/yXb/^->15^TX^tLTtM 
1 (D-m&MM) 

miz\Z. SO2 /O2 ^©x<^>^7^ffl^TtiM»Ml:MLTl ? 
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5) -c&-6c tjg^-rajitfcfco, W7, yn9->4 s%.zfmm&fcKV5±m 

6) \Z\t, mtXJl'tf-ft (COS) <hi!s£ (0 2 ) £<£>2g£;tfXcfc D&£x^5P 
> ^ # X £ ffl ^ T m m % BL M K> ih Wk \Z *t L T H 7 -f X >y ^ > ^ £ ff & 5 <7> T £> 
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[£8] {C^-Tcfc^C. COS/O2 i0l7f>^'^X^ffll^S^©W« 
%:Jx.&iW5±ti&(D^&^.$) (Open-0. 01 m. Dense -0. 03/im) \t. [^2] K 
StCh /O2 ^©X>>f >^^7^Il^i^Ol'ffifiJ (Open-0. 02wm 
, Dense -0. 05/zm) Rtf [^6] 1 (O S O 2 /O2 ^(Di 

«y fix &m^Z>m& (D^t&^W) (Open + 0. 05wm, Dense +0. 06ym) C 

Sfc. COS/O2 ^roiyf>yj!fX^^TK7'fX7f>mt. X 

cos/02 ^#x£ffl^3<b. cos ccws^snxv^fc*. co 
£Xttc-c*S£*7Wi2rit<*n> c-s^xtec-c^^i/^x b/^-> 

COS/O2 JS^«fflH5t, *'J *>'J 3>14 3 tc*lBSStl*«±< 

4 4<Z)~FH!ll&7WJ ^'J 3>J&4 3ffli^T^otfe, S**#U S/ 'J 3>||4 3 
SX^^UfctK J^ffitfH'tfU v'J 3>14 3<7>^ffi?£n£3l£jg£L/::D 
T £ d t. ifitji #> £ # £ tl £ . 
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m<DfiX. C F 4 /HB r/O* M<D#7., XttCF., /CHF:t /A r /O. 

Sfc. ^10~^12(Z)WilIt5^Ttt, EI3{C^-riCP (Induct ivel 
y Coupled Plasma) ^j£<Z>|f5 2 (7) F ^ ^ >y=£M£ffi V>fcjft«, dtUdtt*. 
X, I E (Reactive Ion Etching) . ECR (Electron Cyclotron Re 

sonance) . TCP (Transformer Coupled Plasma) XWu LEP (Lissajous E 
lectron Plasma) *i#fl)^7X7«m5 H7>f >f MSffl^Tfe 
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^ > ^ £ft o Titu bE W«&£l*l»ltllJI<fc 0 fc S StB&lLI* A * - > Sr^f 
i|yIEJf§3(DX*Ite> S^m5^X$tOX7f>y^X^ffl^T K 7 

2. fiuffii3©Iil:*tt5l->9 : >^Xtt. SO. /O: Iffl^XTSSu 

3. mfiaso* /o z i0^i:i3i«so 2 t3*f-r^>o 2 o^®j£tt2#<7> 

4. HtJfB^3(DXgli, rubES^ 1 5tHTcDfifi(:«J5 LfcttflgT F^-Tx 

5. nufEHS 3 ©Igti5lt5i7f>mtt. fi£rt:#;Utfx;i/ (COS) 

z&3<Di:m£*m?Lrcrt?—>Mf8.jjmz&^T. 

RtJlEffl3<7>X*§te, S^^t &#7.£#tyX'.y^>^#X£JB^T F7 

ft <h -T £ A * - > ?£„ 
7. jftHESJ&#l&£XjSH, Sfi)i»*tSa^^XJ;^5^5X7SfflUT^ 
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z> x i-mm? z> z. t \z <t o s ttm&t z> if ^ ts z. t zmm t. -r s if & 

gcc^T, #xje*k tfxsiss, urn, mm$Lft*RMmmm<D?*>(D'j> 

x m & fs t* - £ * 4# a £ t s s» * 6 ta ® © / 1 * - > b *k ^ as . 
x a £ ^ tr d <t & 4# m i r § it # ji 6 » c na * © / 1 ^ - > m i& ^ & . 

t^^atr^it^Ji 6 tamo/1^- >^s5t^ffio 

l 3. S«±t»l«snfcTJftl)t©±K:*r«*K»l»Jh«l&iftW'r*3Bl©Xg 

# \z , gfifaW«S^SMI55itim t»LTAP^>*©/fX»tf7aa*-#>* 
«/^>^$ff ^oTfflfaSI*^±JK/^->*^^SXe*^tyd<i:*!Rr8([ 
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[199 8&4 B 2 7 g (2 7. 04. 98) WM^^Ws^M : ffi-P.^^n^if ^^®5ffl 1 Ik 
H) ] 

H5233B3<&xfi(i, Si$#-ft*?-£;tf*ft^trx ■v^v^tfT.ftffl^T, m 
K 9 -f 1 y > ^ ft ff «c -a T ffiaBE.mm±Mi'i > ZMtiZT S IS ft ^tr d 

2. MiB*3©X«C*SW-*X'J'*->y:*f:*fciU SO2 /O: ^©^7X^5: 

hft^ea^r s§f*is 1 ictB«c7vi*->/&6£;ei£ 0 

3. ntJSBSO* /0* &<DJSX CiJlt £ S O * CWtSO! (Djg^SiJ^tt 2 #CD 
lWlTftSci: ftEffai: -T 52S#JS 2 £3Btt<D>< * - >Bfift^i£o 

4. inII3SB3 0XHyu mifBStSft 1 5 •CWT^SJS(w«f^ Lt^mx h* 7 'f x 
•y > ^ ft ft ta -o X bu IBK*f Rfi itfflt/ - > ft Jfcf* f 5 x *g ft ^ tr c £ ft « 
i:f 2 Cc2Bi8<D^*->ff£fi£;S&o 

5. mJlB^SCDXflCc&ttSxy^i^tf^ti, ffi.{bi])\,7K— ;v (COS) ft^ 

2BU->** h/** — >*v** £ UTBuIBW«i^S^Kj±M^WU-C K5-fij» 

^>^ftiT^oTHuiaw^^swi^itMct o^sswi%iLi^^^-> ft^^-r 

5 m 3 CD X II £ ft fit x > — > Jf £ B5c 7? a & t> T , 

H5IB^3coxH{i, S£S^ft^-r2.^^ft^tfxy^>y^xftffl^T> BU- 
gBTitflMC *f U T x y * > 7 ft ft & -5 d £ & < iSI3 Wflt* E WWltlSt l:»UT 
K 7 x y ^- > y ft if & o T WRS±m^ ^ - > ft Jfcfifcf S * - > 

xii a. ii5i3S«±t-»s-r s SER^-ftusiatr 5 sja^isxfiiift^Jttii: 
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10. IStBSJ«»l»*xetts HliIESMMt5-i:t«t!3 SfiR»*»*-r* 

x g & # tf - * £f » £ f £ a ft * JM 6 I c 13 ft <D ^ 9 - > ff£ # v£ o 
1 1. husBS Bfc^afexStt. Su8B*«*i5fe»r5CfcK:«tt)S^*»A-r* 

12. Hu3BSfifc#Ift*xgtt. B9aBattt±©tttt©Jt«t«l*7';i/* 

1 3. 3S«±t^*nfcT«lil©±t*«^S»l»±Bl*lt«'rS*ia)XS 

TS8S3©x®fc£ra*fc>**->^#£&fc*5^x\ 
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JBfifc-f 3 2; i£T" Soots MKitfllS: ^-fx^f >^t5^^il LTSefc#£ 
J P 0 8 - 1 1 1 4 0 1 *f Alcfcfc. i^gji^^O L^A l^£JSJl#fiSJl£n 

JP07-263425 Adii. i^it^^is w±tc a i m&mmtfmmznx 

JP09-134862 Afdtiu b h - > CDff5s)c^& \Z IHf 5 $8BJJ-e 
$>0v St*B5±JK±*S'> 'J^Kbb, ±IIS<0 ± £ jgfiSUfc US'** hilt 
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Fig. 1 (a) 
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Fig. 1 (b) 
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Fig. 1 (c) 
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Fig. 1 (e) 
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Fig. 2 
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